A three necked flask equipped with stir bar, two glass stoppers and reflux condenser was charged with benzyl chloride (0.76 g, 6.0 mmol) in MeCN (15 mL). Then, tetrabutylammonium iodide (2.2 g, 6.0 mmol), copper iodide (1.15 g, 6.00 mmol), and potassium carbonate (1.38 g, 10.0 mmol) were added to the solution sequentially. A solution of 5-hexyn-1-ol, 12d, (0.50 g, 5.1 mmol) in MeCN (5 mL) was added to the mixture by pipette. The mixture was heated at 75 °C for 15 hours. After cooling to room temperature, tetraammonium chloride (NH4Cl) aq. was added, and the aqueous layer was extracted with EtOAc (3 x 30 mL). The combined organic layers were washed with H2O and brine, and dried over with magnesium sulfate (MgSO4). After filtration, the organic solvent was removed under reduced pressure. The residual oil was purified by column chromatography on silica gel (10:1, hexanes/EtOAc) to afford 13d as a colorless oil (0.79 g, 4.2 mmol, 82% yield). 49, 128.41, 127.81, 126.40, 82.16, 77.99, 62.49, 31.90, 25.23, 25.11, 18.62; IR (thin film): 3325, 3086, 3063, 3029, 2939 IR (thin film): 3325, 3086, 3063, 3029, , 2865 IR (thin film): 3325, 3086, 3063, 3029, , 1606 IR (thin film): 3325, 3086, 3063, 3029, , 1495 IR (thin film): 3325, 3086, 3063, 3029, , 1453 IR (thin film): 3325, 3086, 3063, 3029, , 1423 IR (thin film): 3325, 3086, 3063, 3029, , 1337 IR (thin film): 3325, 3086, 3063, 3029, , 1059 
Compound 13c
Pyridinium chlorochromate (1.5 g, 7.0 mmol) and Celite (2.5 g) were placed under nitrogen in a round bottom flask, and then CH2Cl2 (7 mL) was added. A solution of 13c (350 mg, 2.8 mmol) in CH2Cl2 (3 mL) was added to the mixture, and the mixture was stirred at room temperature for 1 hour. After filtration of the solution through silica gel and washing the silica with ether/pentane (1/1), the combined filtrate was removed under reduced pressure to afford 5-octyn-1-al. The product was used in the next reaction without further purification. Triethyl phosphonoacetate (1.1 g, 5.0 mmol) was added to a suspension of NaH (200 mg, 5.0 mmol) in THF (10 mL) at 0 °C, and the resulting mixture was stirred at room temperature for 1.5 hours. The 5-octyn-1-al was dissolved in THF (5 mL), and the resulting solution was added to the phosphonate mixture. Stirring was continued for 1 hour. The reaction mixture was quenched with NH4Cl aq., and the aqueous layer was extracted with CHCl3 (3 x 15 mL). The combined organic layers were washed with H2O and dried over with MgSO4. After filtration, the organic solvent was removed under reduced pressure. The residual oil was purified by column chromatography on silica gel (50:1, hexanes/EtOAc) to afford 14c as a colorless oil 63, 148.36, 121.80, 82.53, 78.40, 60.15, 31.11, 27.34, 18.21, 14.30, 14.26, 12.37; IR (thin film): 2976 IR (thin film): , 2930 IR (thin film): , 2854 IR (thin film): , 1722 IR (thin film): , 1655 IR (thin film): , 1455 IR (thin film): , 1368 IR (thin film): , 1320 IR (thin film): , 1267 IR (thin film): , 1191 IR (thin film): , 1152 IR (thin film): , 1096 IR (thin film): , 1044 
Compound 14d
Compound 14d was synthesized according to the procedure used for compound 14c. 
Compound 14b
Compound 14b was synthesized according to the procedure used for compound 14c. From 420 mg (3.6 mmol) of 13b was obtained 520 mg (2.8 mmol, 78% yield) of 14b as colorless oil after purification by silica gel chromatography eluting with 50:1 hexanes/EtOAc; Rf = 0. 148.30, 121.77, 78.24, 76.19, 60.13, 31.10, 27.25, 18.17, 14.23; IR (thin film): 2981 IR (thin film): , 2932 IR (thin film): , 2860 IR (thin film): , 1718 IR (thin film): , 1655 IR (thin film): , 1446 IR (thin film): , 1368 IR (thin film): , 1319 IR (thin film): , 1266 IR (thin film): , 1191 IR (thin film): , 1149 IR (thin film): , 1095 IR (thin film): , 1040 
Compound 7b
To a solution of 490 mg (2.7 mmol) of 14b in THF (15 mL) was added a 1M solution of diisobutylaluminium hydride (DIBAL) in CH2Cl2 (6.7 mL, 6.7 mmol) at -78 °C, and the mixture was stirred at -78 °C for 1 hour. A solution of potassium sodium tartrate (Rochelle salts) was added to the mixture, and the mixture was stirred at room temperature for 2 hours. The aqueous layer was extracted with CHCl3 (3 x 40 mL). The combined organic layers were washed with H2O, and dried over with MgSO4. After filtration, the organic solvent was removed under reduced pressure. The residual oil was purified by column chromatography eluting with 10:1 to 4:1 hexanes/EtOAc to obtain 328 mg (2.32 mmol, 87% yield) of 15b as colorless oil; Rf = 0. To a solution of the above alcohol (120 mg, 0.85 mmol) in CH2Cl2 (4 mL) was added Dess-Martin Periodinane (541 mg, 1.28 mmol) at 0 °C. After being stirred at room temperature for 2 hours, the reaction mixture was filtered through silica gel and washed with ether/pentane (1/1). After removal of the solvent, the residual oil was purified by column chromatography on silica gel 
Compound 7c
The 129.58, 82.04, 78.96, 63.67, 31.17, 28.43, 18.14, 14.32, 12.36; IR (thin film): 3327, 2974 IR (thin film): 3327, , 2936 IR (thin film): 3327, , 2860 IR (thin film): 3327, , 1454 IR (thin film): 3327, , 1436 IR (thin film): 3327, , 1320 IR (thin film): 3327, , 1086 IR (thin film): 3327, , 1001 , 969 cm 1 .
To a solution of the above alcohol (70 mg, 0.46 mmol) in CH2Cl2 (2 mL) was added Dess-Martin Periodinane (293 mg, 0.69 mmol) at 0 °C. After being stirred at room temperature for 2 hours, the reaction mixture was filtered through silica gel and washed with ether/pentane (1/1). After removal of the solvent, the residual oil was purified by column chromatography on silica gel (33:1, pentane/ether) to afford 7c as a colorless oil (52 mg, 0.35 mmol, 75% yield). Rf = 0.70 (4:1, hexanes/EtOAc); 1 H NMR (500 MHz, CDCl3) 9.51 (d, J = 7.9 Hz, 1H), 6.85 (dt, J = 15.6, 6.8 Hz, 1H), 6.14 (ddt, J = 15.6, 7.9, 1.5 Hz, 1H), 2.49 -2.41 (m, 2H), 2.21 (tt, J = 6.9, 2.3 Hz, 2H), 2.15 (qt, J = 7.5, 2.3 Hz, 2H), 1.73 -1.65 (m, 2H), 1.11 (t, J = 7.5 Hz, 3H); 13 C NMR (126 MHz, CDCl3) 193.94, 157.83, 133.33, 82.83, 78.07, 31.63, 27.11, 18.23, 14.26, 12.35; IR (thin film): 2975 IR (thin film): , 2937 IR (thin film): , 1686 IR (thin film): , 1638 IR (thin film): , 1454 IR (thin film): , 1437 IR (thin film): , 1321 IR (thin film): , 1168 IR (thin film): , 1123 52, 132.20, 129.69, 128.4, 127.80, 126.39, 82.09, 77.98, 63.70, 31.26, 28.36, 25.12, 18.28; IR (thin film): 3332, 3086, 3063, 3028, 2933 IR (thin film): 3332, 3086, 3063, 3028, , 2859 IR (thin film): 3332, 3086, 3063, 3028, , 1495 IR (thin film): 3332, 3086, 3063, 3028, , 1453 IR (thin film): 3332, 3086, 3063, 3028, , 1432 IR (thin film): 3332, 3086, 3063, 3028, ,1337 IR (thin film): 3332, 3086, 3063, 3028, , 1086 IR (thin film): 3332, 3086, 3063, 3028, , 1003 , 971 cm 1 .
According to the procedure used in the preparation of aldehyde 7b, from 127 mg (0.59 mmol) of the above alcohol intermediate was obtained 89 mg (0.42 mmol, 71% yield) of 7d as a colorless oil after purification by silica gel chromatography eluting with 33:1 to pentane/ether; Rf = 0.70 (4:1, hexanes/EtOAc); 1 H NMR (500 MHz, CDCl3) 9.50 (d, J = 7.9 Hz, 1H), 7.35 -7.29 (m, 4H), 7.25 -7.21 (m, 1H), 6.86 (dt, J = 15.6, 6.8 Hz, 1H), 6.15 (ddt, J = 15.6, 7.9, 1.4 Hz, 1H), 3.58 (t, J = 2.3 Hz, 2H), 2.48 (td, J = 8.2, 1.4 Hz, 2H), 2.30 (tt, J = 6.9, 2.4 Hz, 2H), 1.79 -1.71 (m, 2H); 13 C NMR (126 MHz, CDCl3) 193.91, 157.62, 137.29, 133.37, 128.44, 127.78, 126.48, 81.13, 78.82, 31.67, 27.04, 25.09, 18.35; IR (thin film): 3029, 2934 IR (thin film): 3029, , 2818 IR (thin film): 3029, , 2733 IR (thin film): 3029, , 1688 IR (thin film): 3029, , 1637 IR (thin film): 3029, , 1495 IR (thin film): 3029, , 1453 IR (thin film): 3029, , 1423 IR (thin film): 3029, , 1337 IR (thin film): 3029, , 1167 IR (thin film): 3029, , 1124 IR (thin film): 3029, , 1074 IR (thin film): 3029, , 1029 
